Introduction
In this paper, we designed and fabricated a pixel circuit using Pentacene TFT (OTFT) as an active device of the AMOLED. We report the simulation results of the pixel circuits in which OLED current varied with the data line and scan line voltage. Also, we describe the fabrication process of the Pentacene OTFT arrays and the organic light emitting diodes. The driving results of the fabricated unit pixels and their 4x4 arrays are also presented.
Experiments
We developed the fabrication process of OTFT and OLED respectively. And, we designed various pixel circuits and simulated them using Hspice. Finally, we fabricated the pixels and arrays on the glass substrates using the developed unit device fabrication process.
Design of pixel circuit
The simulations are performed with an Hspice. We fit the electric characteristics of OTFT model to our experimental data by adjusting the model parameters. OLED modeling for pixel simulation is carried out using the reference. [1] The simulation result of OLED is also fitted to our experimental data. And, we simulate the pixel circuits under the DC and AC bias conditions of the Data and Scan voltages. Fig. 1 shows the schematic of the pixel circuit. Fig. 2 shows the electric characteristics of the AMOLED pixel circuits. . And mobility effect is also observed. We simulated the pixel circuit with different mobility parameter. We decrease the mobility parameter from 1cm 2 /V-sec to 0.5cm 2 /V-sec. As a result, the storage capacitor is slowly charged and less charged storage capacitor has led to less continuous current. As shown in Fig 2(b) , there is a Kickback Drop in OLED current. This current reduction is caused by the overlap capacitances of the driving transistor. In the simulation, the overlap capacitance is very large (approximately 10pF) because of alignment restriction of our fabrication equipment. The spike current is also the overlap capacitance. So, if we prepare the more delicate alignment, the Kickback Drop and spike current will be dramatically reduced.
Fabrication of pixel circuit
We designed the Pixel Test Mask including four different pixel circuits. Fig. 3 Micrograph of the fabricated AMOLED pixel Fig. 3 shows the fabricated pixel circuit. We used the glass substrates. First of all, we patterned ITO as an anode electrode of OLED and deposited Al as a gate electrode of the switching and driving transistors. The gate insulator that is made by the solution with poly 4 -vinylphenol (PVP) and melamine-co-formalde hyde (poly) in propylene glycol monomethyl ether acetate (PGMEA) is spin coated. After lithography process, we patterned gate insulator using O 2 plasma. Pentacene as active layer is deposited by organic molecular beam deposition (OMBD). Au is used by contact metal. OLEDs are double layer structure with HTL and EML. Al is thermally evaporated as a cathode of the OLED, a storage capacitor electrode. And Al also is the connection between driving transistor and OLED. The fabricated OTFTs are show that mobility is about 0.3~0.6 ㎠/V-sec and on/off ratio is about 10 5 . The characteristics of fabricated OLED are shown like typical diode property, and we can confirm that luminosity is increased in proportion to the current. The light has about 530nm wave length and radiates a typical green color.
Conclusion
We have studied on the application of OTFTs to AMOLED. We designed the pixel circuits and their fabrication process for AMOLED and the electrical characteristics of each pixel circuits are confirmed by simulations. And we fabricated the pixel circuit and observed the AMOLED driven by pentacene TFTs. Also, we confirmed the possibility of the large pixel arrays by the driving of the simple 4x4 array.
